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The National Institute of Environmental Health Sciences
* One of the 27 National Institutes of Health, located in RTP, NC

* Wide variety of programs supporting our mission of environmental health:

— Intramural laboratories — Public health focus
— Extramural funding programs — Disease prevention
— National Toxicology Program — Clinical research program

ational Institutes of Health
Il alth and Human Services
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Environmental Burden of Disease

92% of pollution-
related deaths occur
In low-and middle-
Income countries

In 2015, pollution-related
disease was responsible

for 16% of deaths
worldwide

The good news:
Environmental health
research can inform
strategies to reduce
pollution and save lives

Welfare losses due to
pollution are $4.6 trillion

per year —that's 6.2% of
global economic output

Landrigan et al., Lancet, 2018

National Institutes of Health

U.S. Department of Health and Human Services
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NIEHS 2018-2023 Mission and Vision

Mission

To discover how the
environment affects
people in order to
promote healthier lives

Advanding Environmental
Health Sciences

|

Promoting
Translation —
- Datato
Knowledge
to Action

Strategic Themes for
Environmental Health
Science

NIEHS
Mission

Vision
To provide global leadership
for innovative research that

improves public health by
preventing disease and
disability

National Institutes of Health
U.S. Department of Health and Human Services
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What is Our Environment?

Pesticides

Polluted _
water | |

Chemicals in

. electronics
Medicines

Built
environment
Personal care M.
products &%
Weather
extremes
Combustion

by-products W

Synthetic Nutrition

National Institutes of Health

materials U.S. Department of Health and Human Services
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Health and the Environment in NC

« Recent issue in the North Carolina Medical Journal collated several
articles to frame the topic of human health and the environment

« Emphasized six topics of interest to NC physicians, as well as the
communities and families they serve

Toxic substances

Outdoor air quality and hazardous
waste

Infrastructure and
surveillance

Global
environmental

Surface and ground Homes and
water quality communities health

National Institutes of Health
Lyerly and Peden, NC Med J, 2018 U.S. Department of Health and Human Services
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Air Pollution

Outdoor Air Exposures

» Pesticides » Particulate matter

e Vehicle (PM1o/2.50F)
emissions  PAHSs

* Industrial » Dioxins
emissions

 Ozone

Indoor Air Exposures

« Combustion * Vapors
by-products (cleaning products)
» Biologic * Flame retardants
(mold) - Volatile organic
* Dust compounds
(VOCs)

National Institutes of Health
U.S. Department of Health and Human Services
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Examples of Rural and Urban Air Pollution

Traffic-related Smoke from Emissions from Emissions from

air pollution wildfires in concentrated industrial
(TRAP) and urban areas of animal feeding plants and
other sources California operations operations
near major (CAFOS) in rural
roadways areas of North
Carolina

National Institutes of Health
U.S. Department of Health and Human Services
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Air Pollution and Health Effects Autoimmunity

“ -B E s I T Y Behavioral Effects
Diabete@OPD

Alzheimer’s
@W@We@{d«z @W&Wd Puneuwonid
ﬁ Lower Respinatory
ance’ DECREASED IQ \
Pulmonary Disease

Cardiovascular Disease

ational Institutes of Health
- 2alth and Human Services
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State of the Air 2018 Report: National

Air pollution remains a major danger to the health of children and adults.

« Compared to the 2017
report, ozone pollution
worsened, but
Improvements continued
for levels of particle
pollution

Health risks from:

« More than 133.9 million Byl

people in the U.S. live Iin S F TS E
ies with unhealth FETTTFTSL ST

counties with unhealthy S & & L
& & £ & & & &

levels of one or both & & ¢ & & &
o'bé ’bAo & é&

pollutants & N

State of the Air 2018 Report, Health Risks, American Lung Association National Institutes of Health

U.S. Department of Health and Human Services
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State of the Air 2018 Report: North Carolina

NC earned mixed grades for ozone and particle pollution.
Compared to the 2017 report:

* NC metro areas have seen an
Increase in ozone pollution

— Charlotte ranks 41st as the
most polluted U.S. city for

ozone
— Asheville, Greensboro, Raleigh,
and Durham also had more Q

unhealthy days of ozone

* NC particle pollution levels are
lower

. L . .. National Institutes of Health
State of the Air 2018 Report, Key Findings, American Lung Association U.S. Department of Health and Human Services
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Air Pollutants and Associated Health Impacts

M Total, cardiovascular/pulmonary, and lung cancer mortality; \ FEV1, { FVC,

J PEF; atherosclerosis; cardiovascular disease; I°BP; lung cancer; { birthweight;
insulin resistance

Lung cancer; I hospital admissions; Mcardiovascular, respiratory, and total
mortality

Asthma, |, FEV1, { FVC, { PEF, 1 carotid intima media thickness, daily
mortality, birthweight

Atherosclerosis, cardiovascular disease, {, FEV1, { FVC, 1 hospital admissions

MCardiovascular, respiratory, and total mortality; birthweight

‘MBP, worsening insulin resistance

J FEV1, U FVC, T hospital admissions
J Birthweight

Daily mortality
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Ambient Air Pollution and Asthma

* Living closer to major roads
(<200m) associated with

increased incidence and
persistence of asthma Early asthma/Reactive Airways (Age 3-5)

(Bowatte et al., 2018, Environ Int)

=
o
1

 Higher lifetime exposure to traffic-
related pollution during childhood,
not just early life exposure,

Increases risk of asthma
(Brunst et al., 2015, Am J Respir Crit Care
Med)

&
1

——
i
4

Odds Ratio per Unit of Exposure

« Among girls, but not boys, lifetime
exposures to black carbon and . - - -
PM2.5 were each associated with o o* 3 o

greater odds of asthma Black Carbon PM, .
(Rice et al., 2018, J Allergy Clin Immunol)

National Institutes of Health
U.S. Department of Health and Human Services
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Air Pollution Associated with Impacts on Children’s Health

Brain, Cognition and Behavior

» Pre- and post-natal polycyclic aromatic hydrocarbons
(PAH) exposure associated with decreased global

intelligence quotient
(Suades-Gonzalez et al., Endocrinology, 2015)

* PAH associated with increased symptoms of
anxiety/depression and attention problems and
ADHD (Perera et al., 2014)

. . E E Comparison OR 95% Cl

- — >295vs. <244 ug/m* 144 1.03,2.02

B I rt h Wel g ht g LA 1844vs. 1025 ng/m® 1.1 08, 1.5
. . 2 . A vs

» Clear association between PM2.5 exposure a = i S

B <309mvs.>1419m 1.66 091,3.10

during pregnancy and decreased birth weight 5 2

2 <309mvs.>1419m 1.65 0853.28

(Sun et al., Environ Pollution, 2016) é : o <309mvs.>1419m 196 101,393
© E PN <309mvs.>1419m 1.86 103,345
. - E = >318 vs.<97ppb  1.85 1.11,3.08
A U t I S m g ’ -’ >318 vs.<97ppb  1.65 100,274
X E = >318 vs.<07ppb 210 127,351
« Consistent associations between autism and = 5 o >318ve<07ppp 198 120331
exposure to both mixed air pollutants and SE— R — 1 0 o 0 AT
diesel partiCUIate matter . Adju.sted QR and 95.% 9! for I'nf:reas'e in.
(Kalkbrenner et al., Curr Probl Pediatr Adolesc TrarioResid Ak Folinaon Cational Initutes of Health
-~ Wi m et al. - o - al. - Emissions- I It
Health Care, 2014) T Kakwomecotal Z010-NATA  —- Robersotal 2013 NATA lealth and Human Services

~8— \Volk et al. 2011 - roadway proximity
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Air Pollution Associated with Type 2 Diabetes

Source
» Gaseous pollutants and PM are P
weakly associated with a higher risk & S ) k___
of diabetes-related mortality and i -
morbidity Kk OO

Anderson el al. (2012) [40]
Chiusolo et al. (2011)[19)

« Evidence of associations between Gopbined sische o)

Zanobett et al, (2011) [16]

air pollution exposures and diabetes e oo

mortality is somewhat inconsistent g G001
Kan et al. (2004) [21]
Puett et al. (2011) [5]

« Some studies _suggest women may - fouster ctal 2008 51
be at greater risk than men o 2

Goldberg et al. (2006) [20]
Coogan etal. (2012)[15]
Kramer et al. (2010) [4]
Combined effect
Goldberg et al. (2006) [20]
Kan et al. (2004) [21]

k.

Combined effect
Goldberg et al. (2006) [20]
Maynard et al. (2007) [24]

Janghorbani et al. 2014 Eur. J. Epidemiol. Combined effect ' s
... &5 ¥ 3

T‘I‘T.-_{_Q' @ = “"I'-'}-ifﬂl-i‘



National Institute of Environmental Health Sciences
Yol Envirosrrrient. Your Heasfith.
. 3

Improved Air Quality Improves Health

A 10 mg/m3reduction in PM, cresulted in:
» 27% reduction in Total Mortality

31% reduction in Cardiovascular Deaths

57% reduction in Respiratory Deaths

6% increase in Lung Cancer Deaths

* 15% reduction in Other Deaths Courtesy of Francine Laden
. o . = 1400 i .5
Long-term improvements in air quality = / .
are associated with positive effects on % ] O — 5
lung-function growth in children S 1300—./ W e
a A 4 <
(Gauderman et al. 2015) W 12504 , ; : :
30 25 20 15
PM, ; (ug/m?)

- “ational Institutes of Health
—&— Long Beach —&— Mira Loma —#— Riverside —#- 5an Dimas -~ Upland 2alth and Human Services
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CAFOs and Air Quality jL : TN Sk

« Communities near CAFOs
often have reduced air Legend
qua“ty Hog CAFOs

Poultry CAFOs
E North Carolina Counties

o
.

0 50 100 200 Miles

Environmental Working Group, 2016

* Impacts respiratory health

and quality of life Air Emissions Sources
from CAFOs

« Proximity to large-scale
food animal production was  Ammonia
associated with increased
oral corticosteroid orders and

Decomposition of organic
nitrogen compounds in manure

=T _ Hydrogen Decomposition of protein and
asthma hospitalizations In sulfide sulfur-containing organic matter
Pennsylvania
Particulate Feed, bedding materials, dry
matter manure, animal dander
Rasmussen et al., Int J Environ Res Public Health, 2017 National Institutes of Health

U.S. Department of Health and Human Services
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CAFOs and Water Quality in NC

* Investigated microbial water quality in
surface waters near hog CAFOs in NC

 Collected water samples from up- and
downstream sites near CAFO spray
fields (land application of waste)

 Results suggested T CAFO density,
| sanitary quality of surface waters

« Out of 187 samples tested, the
following exceeded state and federal

recreational guidelines:
— 40% for fecal coliforms
— 23% for E. coli

— 61% for Enterococcus

Water Sampling Locations
National Hydrography Dataset

s Permitted Animal Facilities

I T T T T T T 1.8 1 ® Swine
0 25 5 10 KM

Map of surface water
sampling sites
proximal to swine
CAFO spray fields in
Duplin County, NC

National Institutes of Health
Heaney et al., Sci Total Environ, 2015 U.S. Department of Health and Human Services
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: PETROLEUM PRODULTS
J ’? 3 >
What's in your Water Microbes erc h |O rate

PESTICIDES
Algal Blooms fﬁdﬁ Mercury

Bacteria

Wicro - Plactics .
LEAD

ational Institutes of Health
palth and Human Services
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Water Pollution

Fertilizers and Sewage and Increased Arsenic, lead, Chemicals from
pesticides from food discharge of mercury, and industrial processes
agricultural processing minerals and other heavy or hazardous waste
runoff waste nutrients metals sites

(eutrophication)

: Impacts surface, ground and
> drinking water sources

National Institutes of Health
U.S. Department of Health and Human Services
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Well Water and Health in NC

 Millions of people in NC obtain

drinking water from private wells,
many of which contain contaminants
such as arsenic

Arsenic exposure has been linked to
cancer, heart disease, and
neurological disorders

Over an 11-year period, 44% of wells
tested statewide exceeded the EPA
drinking water standard for arsenic

Found elevated levels of arsenic in
well systems for several counties,
particularly those along the Carolina
slate belt

Sanders et al., Envrion Int, 2012

Concentration of arsenic detected in NC private
well water (ug/L), average 1998-2010

Concentration of cadmium detected in NC private
well water (ug/L), average 1998-2010

NCDHHS, Well Water & Health, Maps by Contaminant Name

National Institutes of Health

U.S. Department of Health and Human Services


https://epi.publichealth.nc.gov/oee/wellwater/by_contaminant.html
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Well Water Contaminants and Birth Defects in NC

* Fry and colleagues (UNC)
examined the association
between metals in private wells
and specific birth defects

« Examined levels of arsenic,
cadmium, manganese, and
lead in private wells across NC

- Elevated manganese levels
were significantly associated
with higher prevalence of
conotruncal heart defects

. National Institutes of Health
Sanders et al., 2014, BMC Public Health U.S. Department of Health and Human Services



National Institute of Environmental Health Sciences
Your Environment. Your Health.

Arsenic

4 e

epigenetic changes in the brain that persist in adulthood (HATs-male mice;
HDACs-female mice) (tyler et al. 2015)

« Low-level maternal arsenic exposure in drinking water and diet linked to
decreased head circumference at birth and sex-specific effects suggest females

born to exposed mothers are more likely to have decreased birth weight (Gilbert-
Diamond et al. 2016)

* Arsenic-exposed Bangladeshi adults were found to have gene expression
profiles that indicate arsenic may be an endocrine disruptor (Mufioz et al. 2015)

« U.S. Federal drinking water regulations helped decrease toxic exposure (17%

decline in urinary arsenic levels) and protect human health (Nigra et al. 2017, Landrigan
2017, Ayotte et al. 2017)




National Institute of Environmental Health Sciences
Yol Envirosrrrient. Your Heasfith.
. 3

Well-Water Arsenic Linked to Decreased IQ in Maine Children

 Children with higher
arsenic exposure showed
reductions of 5-6 1Q points

 Arsenic in drinking water
2 5 ppb could pose a
threat to child development

N= 272 children in grades 3-5

Wasserman et al., Environ Health, 2014 National Institutes of Health
U.S. Department of Health and Human Services



National Institute of Environmental Health Sciences
Yol Envirosrrrient. Your Heasfith.
. 3

Cancer Mortality After Arsenic Exposure Reduction

« High drinking water
arsenic exposures
(600 pg/L)

 Lung, bladder, and
kidney cancer mortality
were elevated 40 years
after exposure
reduction

« Arsenic may have one
of the longest human
cancer latencies

Smith et al., J Natl Cancer Inst, 2018

Rate ratios

5.0 -
45
40

35 4

30

25 4
2.0 A
15

1.0
0.5

0.0

Lung cancer mortality for men

: 1950 1960 1870 1980 1990 2000 2010

Pre- High Intermediate Low
exposure exposure exposure exposure

National Institutes of Health
U.S. Department of Health and Human Services
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Fish Consumption Advisories in NC

* |ssued to protect young children,
pregnant or nursing women, and
other at risk-populations from eating
fish that could harm their health

- Statewide and site-specific
advisories for different pollutants,
iIncluding mercury, polychlorinated
biphenyls, and others

« Research shows that prenatal and
early childhood exposure to these
chemicals may impair child
neurodevelopment and behavior

P

4;“ NCDHHS

https://epi.publichealth.nc.gov/oeel/fish/advisories.html

EatFishyChooseWisely, .

AEamilylstideroEatingiocallyaughtisninthedgangle:

Brier Creek, Little Brier Creek, and Brier
ek Reservoir

= @ Lake Johe 7 *Statewide and Regional: Mercury

Project of the NIEHS-funded UNC Chapel Hill Superfund

Research Program (SRP) Center

“Eat Fish, Choose Wisely,” a family-
friendly guide to eating locally-

caught fish in the Triangle area
http://eatfishwisely.org/quide/

National Institutes of Health
U.S. Department of Health and Human Services


https://epi.publichealth.nc.gov/oee/fish/advisories.html
http://eatfishwisely.org/guide/
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PFAS Concerns and Health Effects

* Per- and polyfluorinated
chemicals, collectively known as
PFAS, are used in a variety of
Industrial and consumer
products

« Highly persistent in the
environment — recent discoveries

In d“nkmg water supplles In PFAS are widely used to make products

north and southeast states more resistant to stains, grease, and
water. NIEHS funds several grants
focused on PFAS exposure and health
outcomes.

* Exposure has been linked with
adverse effects on the immune
and endocrine system,
neurodevelopment, and cancer

National Institutes of Health
U.S. Department of Health and Human Services



National Institute of Environmental Health Sciences
Your Environment. Your Health.

Watersheds with point sources have higher

detection frequencies for PFASs

More than 1,500 drinking water
systems serving up to 110 million sgu, 4 Muetrialsites tri?ﬂfﬁzr’;fgzs
Americans may be contaminated

40% T .
@ 30% + :
m
o 20% + .
o
ﬁ 10% T -
[&)
L o A -
L none =1 none =1
" =
= AFFF certified airports Wastewater
o 50% + <+ treatment plants
©
€ 40% T i
(]
2
" ! @ 30% T T
g S ‘ o
- Detected 20% -+ A
.| Not detected 10% 4 i l
No data From Cindy Hu et al, 2015 and g = 1 = 3 3
EWG and SSEHRI at Northeastern Univ. 2018 none = =

Cindy Hu et al, ES&T Letters, 2016
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PFAS Concerns and Next Steps in NC

* In early 2017, GenX was detected in NC Cape
Fear River — raised statewide concerns

* NIEHS Time Sensitive Awards - Hoppin

* NC researchers gathered at Duke for a
symposium focused on PFAS monitoring in
September 2018

* NC Policy Collaboratory received $5 million to
fund multi-university collaboration called the
Per- and Polyfluoroalkyl Substance Testing

NIEHS grantee Jason
(PFAST) Network Surratt, Ph.D., is director

of the PFAST Network

* Researchers will study PFAS contamination
and its effects in North Carolina

National Institutes of Health
U.S. Department of Health and Human Services
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Community Engagement and Research Translation
NC State GenX Exposure Study

* Results of tap water analysis were
mailed to study participants

* The research team hosted a community
meeting to present the initial water
results of the GenX Exposure Study

— GenX not found in blood even though it
was present in tap water

— Found four new PFAS chemicals

— Levels of historically-used PFAS were
higher in Wilmington than the U.S.
average

National Institutes of Health
U.S. Department of Health and Human Services
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NTP REACT PFAS Project

* Responsive Evaluation and Assessment of Chemical
Toxicity (REACT) PFAS Project

— REACT is a general approach that the NTP is developing
to address environmental and public health challenges.

— Collaboration with EPA

— Involves literature mining, computational, in vitro (cell) and
In vivo (animal) toxicological methods

— Enables “class” of chemicals to be screened for wide range
of biological effects

— Being applied to PFAS given there are too many chemicals
In the class to research using traditional approaches

— Screening >100 representative PFAS
— Helps to focus future research

National Institutes of Health
U.S. Department of Health and Human Services
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Coal Ash and Water Quality in NC

« Power plants burn coal for energy
and resulting waste is coal ash,

. ) . insvi South B A
which is often stored in open "¢y g y
. Danville
landfills or ponds I W . S - M LAY .
Edeno Dan Rive‘ NORTH CAROLINA Koer
* Fly ash, a primary component ;..o f v Lake |
of coal ash, contains Metals, Dan River  Reidsvill oOxford
. . Plant NORTH L
PAHSs, and other toxic chemicals CAROLINA 1Sigh B :
« 2014 Dan River coal ash spill TN e
— 3" Jargest coal ash spill ever In February 2014, more than 50,000
recorded in the nation tons of coal ash spilled into the Dan

River at Eden, NC following the

 Poses long-term, harmful impacts cpllapse of two stormwater drain
for environment and public health PIPES

. National Institutes of Health
Lemley, 2015, Environ Pollut U.S. Department of Health and Human Services
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« Economic cost analysis

of damages associated
with Dan River coal ash
spill

Assessment performed
six months after spill —
iIncluded environmental
and public health impacts

Concluded pressing need
to discontinue surface
Impoundment disposal of
coal ash

Lemley, Environ Pollut, 2015

National Institute of Environmental Health Sciences
Your Environment. Your Health.

Coal Ash and Economic Costs in NC

Property
| damages Ecological

| ) damages
>

$295,485,000

7 ™~
Recreational Human
impacts health

Monetized value for negative effects on
environment and public health six months after
Dan River coal ash spill

Aesthetic
values

National Institutes of Health

U.S. Department of Health and Human Services
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Coal Ash and Health Impacts
NIEHS grantee
Kristina Zierold,
Ph.D., studies effects
of coal ash on
neurobehavior in
children ages 6-14

* Assessed parents’ perceptions
on health of children living near
coal ash storage facility in

Kentucky (zierold and Sears, J years
Community Health, 2015)

- Determined that parents felt LR 5000 oF
Strongly abOUt Coal aSh and I'!:S The University of Alabama at Birmingham
effects on health and well-being
of children

 Follow-up study showed that
prevalence of ADHD, Gl issues,
and sleep problems were
significantly greater in children

living near coal ash
(Sears and Zierold, Glob Pediatr Health,
2017)

National Institutes of Health
U.S. Department of Health and Human Services
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Concerns with Coal Ash After Hurricane Florence

« Coal ash issues m_

re-emerge in NC - .
following Hurricane Hurricane Florence Brings

Florence The Issue Of Coal Ash Back To

- Record-breaking flooding IThe Surface
leads to breach of dam

. Release of coal ash from Che New ﬂnrk Fimes
unlined coal ash ponds
into Cape Fear River Florence’s Floodwaters Breach
Defenses at Duke Energy Plant,
. E urther demonsrates Iiending Toxic Coal Ash Into River
azards of coal ash

disposal close to
waterways

National Institutes of Health
U.S. Department of Health and Human Services
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NIEHS Community Has Been Involved in Many Disasters
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Disasters: Potential Exposures and Health Impacts

Infectious Agents
Stray pets, wild animals, insects

gIeE Toxic or Foreign Substances

3 CANCER AND LUNG
3 DISEASE HAZARD

.M Asbestos, dust, lead, mold, silica

=
_ Heat
- Dehydration, heat stress

~Mental Health
" {Stress, post-traumatic effects

National Institutes of Health
U.S. Department of Health and Human Services
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Building Capacity for Researchers to Respond
The Rapid Acquisition of Pre-and Post Incident
Disaster Data (RAPIDD)

r v
» Generic Disaster Research Protocol o
— Survey tools, medical testing, consent forms, etc. u» o
« Can be modified to fit the situation as needed m::h
« Focus of 15t RAPIDD on workers, efforts m““

underway for a community protocol

NIEHS IRB pre-reviewed (May 2015)
rabint

- Slmllar prOtOCOIS developed by UnlverSItleS Rapid Acquisition of Pre- and Post-Incident Disaster Data

L

 University of lowa

 University of Texas, Medical Branch

National Institutes of Health
U.S. Department of Health and Human Services
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DR2 Success Stories: Research Post-Disaster

Collaborations

Texas A&M University
Oregon State University

Rice University
University of Texas
— Houston
— Austin

— Medical Branch,
Galveston

Baylor University
UNC Chapel Hill
New York University
Mount Sinai

Local County Health
Departments

Environmental Testing

» Testing of floodwater
— Microbial contamination

— Chemicals and heavy
metals

« Testing of sediments and
soils

Cohort Studies

(communities and workers)

 Health and mental health
surveys

« Wrist band samples

« Home evaluations

National Institutes of Health
U.S. Department of Health and Human Services
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NIEHS Worker Training Program (WTP)

 Workers, volunteers, and homeowners deal with aftermath of
disasters during recovery and clean-up

« WTP offers HazMat Disaster Preparedness Training to
protect workers and communities on how to avoid exposure to
toxins and hazardous materials following disasters

« WTP has offered awareness training following many recent
disasters

— Wildfires (2017, 2018) — Hurricanes Harvey, Irma,
and Maria (2017)

— Hurricane Florence (2018)  _ y,ricane Matthew (2016)

National Institutes of Health
U.S. Department of Health and Human Services
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WTP Success Story: Safety Training Post-Florence

 NC cities where WTP
training was conducted
and materials shared
following Hurricane
Florence

 Mold awareness and
clean-up were topics of
priority

M Fayetteville

O Lumberton

[] Havelock B Maxton
I Jacksonville [] Rowland
[ Kelly M Tarheel
B Leland [ Whiteville
Bl Wilmington
Fayepteville

Jackvs'|e h

*Preliminary summary of training data shared Sept.-Oct. 2018

National Institutes of Health
U.S. Department of Health and Human Services
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NIEHS Has a Wide Range of Experts Here in NC

UNC-CH SRP Center
Elucidating Risks:
From Exposure and
Mechanism to Outcome

UNC-CH Center for
Environmental Health
and Susceptibility

Environmental J Duke SRP Center

NC State Center for Superfund .
Health Dev Exposures: Mech,
Human I—_Iealth and the . Research Outcomes, and
Environment Science

Remediation

Children’s
Environmental Worker

Health and Training
Disease

Duke Center for Study
of Neurodevelopment
and Improving
Children’s Health

Duke Infectious
Disease Response
Training

National Institutes of Health
U.S. Department of Health and Human Services
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NIEHS Clinical Research Unit

e 37 Current Active Studies
Including:

— E-Cigarettes

— Myositis

— Adolescent Obesity
— Healthy Homes

— Inflammation

— Asthma

— Fibroids, PCOS

: i -1 i ih-clini - ~tri - National Institutes of Health
https://www.nih.gov/health-information/nih-clinical-research-trials-you U.S. Department of Health and Human Servioes
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NIEHS Engages Communities in Research

e Builds mutual trust
between researchers
and communities

* Improves research
designs

* Promotes research to
public health action

 Builds capacity to
sustain project outcomes

National Institutes of Health
U.S. Department of Health and Human Services
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Land, soil, and sediment... Chromium

ARSENIC Bioaccumulation
DUSIT

Bactenia Fertilizer

e Dolyeyelic rbromatic Fydrocarbons
OF P et PESTICIDES

Dioxin

ational Institutes of Health
#®alth and Human Services
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NIEHS is a Great Resource for Healthy NC!

* NC faces a range of environmental health issues

* NIEHS brings ~ $250M annually in economic
benefit to the Triangle

 NIEHS funds researchers across the state who
have a broad range of environmental health
expertise

« Community engagement cores at NIEHS-funded
centers function as the outreach arm to translate
findings and educate communities

* NIEHS Partnerships for Environmental Public
Health (PEPH) program is a great way
to stay connected

National Institutes of Health
U.S. Department of Health and Human Services
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THANK YOU!

http://www.niehs.nih.gov

Please come visit!



http://www.niehs.nih.gov/

National Institute of Environmental Health Sciences
Yol Envirosrrrient. Your Heasfith.

National Institutes of Health
U.S. Department of Health and Human Services
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Additional Slides

National Institutes of Health
U.S. Department of Health and Human Services
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NIEHS Partnerships for Environmental Public Health (PEPH)

 Network of scientists, public health —
professionals, community PEPH Key Principles

members, educators, and other +  Engage diverse communities
stakeholders * Respond to current issues
* Focus on prevention
* Increase impact of environmental - Foster unified, integrated, and synergistic
public health research at the local, activities
regiona| and national level *  Support research to improve theories,
’ methods, and practice
e Offers m any ways to stay « Share the value of scientific advances and
translational efforts
connected: | .
Promote research into action
— Events
— Newsletter
— Podcasts
— Webinars

National Institutes of Health
U.S. Department of Health and Human Services
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NC Policy Collaboratory

« Responding to uncertainty of PFAS in
drinking water, the NC Policy
Collaboratory received $5 million

« Funding for multi-university
collaboration called the Per- and
Polyfluoroalkyl Substance Testing
(PFAST) Network

« Researchers will study PFAS
contamination and its effects in North

Carolina
« Aim to help policymakers and the NIEHS grantee Jason Surratt,
public better understand PFAS Ph.D., is director of the

exposure PFAST Network

National Institutes of Health
U.S. Department of Health and Human Services
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Mountain Top Removal Mining and Air Quality

* Primary method for coal
extraction in surface mines
In the Central Appalachia
region

* Blasting off top layer of
mountain to expose
underlying coal seam

* Nearby communities
potentially exposed to
airborne chemicals and dust

National Institutes of Health
U.S. Department of Health and Human Services
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Diseases with Highest Preventable Burden from
Environmental Risks — A Focus on Air Pollution

. CHRONIC
LOWER CARDIO- OBSTRUCTIVE
RESPIRATORY NEONATAL VASCULAR PULMONARY

INFECTIONS ~ CONDITIONS CANCERS DISEASES DISEASE ASTHMA

52 million

32 million

Household and ambient  Air pollution, mothers’ Air pollution, Household and ambient ~ Household air pollution,  Air pollution, second-
air pollution, second- exposure to second- management of air pollution, second- workers' protection hand tobacco smoke,
hand tobacco smoke hand tobacco smoke, ~ chemicals, radiationand ~ hand tobacco smoke, indoor mould and

water and sanitation in workers' protection chemicals dampness, occupational
birth settings asthmagens

T TR

B DALYs due to preventable environmental risks
m Proportion of disease attributable to the environment Adapted from WHO Preventing Diseases
Main areas of environmental action to prevent disease through Healthy Environments 2016
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Examples of Rural and Urban Air Pollution

Traffic-related Smoke from Emissions from Emissions from

air pollution wildfires in concentrated industrial
(TRAP) and urban areas of animal feeding plants and
other sources California operations operations
near major (CAFOS) in rural
roadways areas of North
Carolina

National Institutes of Health
U.S. Department of Health and Human Services
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“The knowledge that is generated through well-designed,
effectively executed research in anticipation of, in the
midst of, and after an emergency is critical to our future
capacity to better achieve the overarching goals of
preparedness and response: preventing injury, iliness,
disability, and death and supporting recovery.”

Lurie, Manolio, Patterson, Collins, & Frieden. New England Journal of Medicine. 368; Mar 2013

National Institutes of Health
U.S. Department of Health and Human Services
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Building Capacity for Researchers to Respond
Repository of Surveys, Questionnaires, Protocols,
Guidance, Consent Forms, etc.

= 300+ new tools to help start early baselines and identified research

120 _

113

100 -

80 -
=t
C 59
a 60
(] 45

41
40 31 31
u T T T T T -

Mental Health  Social Support Specific Lifestyle Cognitive SpecificBody  Preparedness Environmental
and Resiliency Disasters Function Systems Health

Topic / Category




National Institute of Environmental Health Sciences
Your Environment. Your Health.

NIH Disaster Research Response Website

U.S. Department of Health and Human Services www.hhs.gov

NIH Disaster Research Response Evironmontl Hoatt Sciancos

U.S. National Library of Medicine

LY reovs s monne e eolitorstons ews & Suets st At Tools & Resources

d 1o

Tools & Resources - ‘ Training & Exercgses Protocols . P r O t O C O | S

A searchable database of federally reviewed Training and Exercise materials designed and An NIH initiative to develop pre-approved research
research tools including surveys, questionnaires, utilized to prepare scientists to conduct research in study protocols and research design templates.
clinical forms, etc., meant to help establish baselines the post-disaster field environment. Materials are These tools will be available for use in the planning
and cohorts for research following disasters. Click for now available for nationwide researcher and disaster and rapid implementation of time-sensitive data

more planner use. coliection and research aner a gisaster. Research N etW O r k S

study protocols will undergo IRB and OMB review
and approval for immediate use after an event.

Lo Mo L oo Collaborations &
opy Projects
@ 0, |

/\,Qf

=

A

Networks Collaboration & Projects News & Events

The Environmental Health Science Disaster Information on initiatives to advance disaster Click for a full list of upcoming Disaster Research N eW S &- Eve n t S
Research Network is a new group consisting of research capabilities across the federal government Response (DR2) events as well as summaries and

NIEHS-sponsored research centers, grantees, and including: archived materials from past events.

v

academic partners interested in facilitating improved
: I' P N ! o . . o g' ‘1 N HHS Science Preparedness Research Intra- Next Event: Interagency Federal Partners meeting:
national research capal ies and responding to
! pabilit fesponding agency Team (SPIRIT) January 16, 2015, 1:00 p.m., Natcher Center, Room . g
environmental emergencies and disasters. _ . o
The NIOSH Disaster Science Research Initiative D. NIH, Bethesda, MD
to Enhance Responder Safety & Health
Intra-NIH Disaster Interest Group (I-DIG)

v

v

e Lesr o Laam e Training & Exercises

National Institutes of Health
U.S. Department of Health and Human Services
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NIH

Sanders et al., 2012, Envrion Int

Total 1998

Arsenic in Well Water

« Arsenic exposure has been
linked to cancer, heart disease,
and neurological disorders

Researchers evaluated arsenic
levels iIn NC domestic well
systems over an 11-year period

-

44 percent of wells tested
statewide exceeded the EPA
drinking water standard for
arsenic

Found elevated levels of arsenic
In well systems for several
counties, particularly those along
the Carolina slate belt

EPA standard (10 ug/L)

Stanly
Unsan
Ansan
Monigomeny
Dare
Rarxlofph
Davidson
Alexander
Cleveland

. Curriteck

Lincaln

2. Moore

. Gaston

. Cabarmis
. Pesxler
6, Watauga
7. Nash

, Trarsylvania
9. Chatham
0, Person

. Catawhba
. Bloden
. Duplin

anery

%, Rutherfoed
. Rowan
. Wilkes

Halilax

1. Harnent

. Orange

2. Lee

3, Cumberland
3. Johnston

Wake

The top thirty-five counties that exceed the

National Institutes of Health

U.S. Department of Health and Human Services
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In Utero Arsenic and Weight Gain in CD-1 Female Offspring

Body weight Percentage body fat Glucose tolerance

: 1 I

40| | —e— Control x + a0 —o— Control

—m- 10 ppb . BT * 300 — -®- 10 ppb
--A- 425 ppm " + ’.i 35 * N« —&— 425 ppm
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=
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3 45 6 7 8 91011 12131415 Control 10 ppb 42.5 ppm 0 20 40 60 120 180
Weeks of age minutes
4.5 mo

10ppb=drinking water standard
42.5ppm cancer causing dose

Rodriguez et al, EHP, 2015
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Fish Consumption Advisories in NC

* Researchers
developed “Eat Fish, |
Choose Wisely,” a A= B e g o ek e i
family-friendly guide . o) | ./

. d ; (“‘f' .“ '.“

v DURHAM

. . : : >
~\ y
caught fish in the e, ¥ e 5 g ——
L] eservoir . rN
T I a S m Largemouth
rl an g e area LN , .i” 1 (D) tat;sl:;nd gﬁﬁ?fren and #sohs:tgact'i?;r
W [ Carp: Never women ages to 1 serving
Brier Creek ﬁat rom A‘E toé‘l per month,
. (s9) CHAPEL [ R Find ere. should never
 Color-coded map with S A PNy cx o
. ) s Caralna.
tabs to view y 74 or
A’ N | ~ /{zzmore gesrfr iaagn eeer:-t 1
" @ B month from
flows this location.

NOTE: Lake Crabtree County Park enforces a catch-
Zand-release only policy from these waters

recommended fish e

consumption for M/t
locations

- /
e sndLon 7
, e T SRR @ S8l *statewide and Regional: Mercury

Project of the NIEHS-funded UNC Chapel Hill Superfund
Research Program (SRP) Center

. ; : ; National Institutes of Health
http.//eatflshW|ser.orq/qwde/ U.S. Department of Health and Human Services



http://eatfishwisely.org/guide/
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PFAS is a National Issue

More than 1,500 drinking

water systems serving up

to 110 million Americans
may be contaminated

Contamination Sites

. . . . National Institutes of Health
Environmental Working Group and SSEHRI at Northeastern University U.S. Department of Health and Human Services
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NIH Disaster Research and Response (DR2) Program

Improve disaster responses, DR2 Framework

reduce health impacts, and
prevent future harm through:

« Timely and integrated collection
of health and environmental data Research Issues

Identification &
Prioritization

* Creating a national network of
transdisciplinary researchers

* Broad inclusion of public health,
academia, and community Relationships,
stakeholders Integration &

Coordination

« Training researchers on data
collection, questionnaires,
protocols, guidance, and safety
issues

Miller et al., Int J Env Res Pub Health, 2016

Research
Process

Challenges

Infrastructure &
Implementation
Challenges

National Institutes of Health
U.S. Department of Health and Human Services
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Community Engagement and Research Translation
Duke University SRP Center

« Community Gardens Project
— Soil testing

N@sﬁ)r the Garden
& . P s
. (/ nils

L

— Sharing information

* Website to address community
concerns after hurricane

— Health risks and post-
hurricane action steps

— Map database tool

* Fish Consumption
— Survey
— Community training

— Sharing information

National Institutes of Health
U.S. Department of Health and Human Services
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Community Engagement and Research Translation
Duke University SRP Center

Other Community Outreach and Engagement Efforts:
— Think Blue: Healthy Water Healthy You
— PFAS symposium

— Science + Policy Institute

e
Mainae W @

alth and Human Services

htional Institutes of Health
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Community Engagement and Research Translation
UNC Chapel Hill SRP Center

« Well Empowered

— Well water and soil sampling

— Community report-back

Bioavailability of metals in soill
(Collaboration with University of Arizona and EPA)

— Hands-on educational kits

— Factsheet

Metals in Your Water

Arsenic
50 .
5 Your kitchen tap and
3& well water exceed the
240 EPA maximum
=
L35 contaminantlevel for
3 arsenic in drinking
30 water.
2 5
&
§ 25
g &iss3 Legend
S5 s W & Yourwel
S EPA MCL
§ 10ppb h Your Kitchen Tap Water
5 EPA Maximum
0 ContaminantLevel

Comparing Bioavailability

bioavailable arsenic
@ (50%) [

bioavailable arsenic

@ (25%)

One candy = 20ppm
arsenic

Remediated soil sample
v v e ¢ e
Semupic

Remediated soil sample
i G e 8 S gt
Geonanioen
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Community Engagement and Research Translation
UNC Chapel Hill SRP Center
Other Community Outreach and Engagement Activities:

— Science Expo

— Sharing fish consumption advisory information

— Tarheel Tox Talk Science Cafes

WS ahtional Institutes of Health
e o b | alth and Human Services



